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very short—lived isotopes, such as "Li. This has obvious advantages for both ISOLDE as well as
In addition, the RIST foil geometry offers interesting possibilities to reduce the delay losses of
target do not adversely affect the performance and do not have any unforeseen consequences.
higher proton currents, and to demonstrate that the necessary deviations from an ISOLDE
RIST target to the ISOLDE target at the 2 pA level, to establish a reference point for work at
It is the purpose of this proposal to make a direct and unambiguous comparative test of the
dissipation of the beam power without melting the foils.
differs from an ISOLDE target mainly in the geometry of the tantalum foils to enable the
ISOLDE system bearing in mind the enormously increased power dissipation. The target
To help the comparison, the RIST target and ioniser are to be as similar as possible to the
absolute yields produced by a 100pA proton beam.
comparison of its yields to those of ISOLDE at the 2pA proton beam level, and ultimately the
A A key measurement in the performance assessment of the high power target will be a
consequently, a mean beam current that is higher by a factor of ~50.
at the ISOLDE-Booster but with a much higher repetition rate (up to 50 Hz) and,
currents up to ~l00 pA. The instantaneous pulsed proton beam has an intensity similar to that
ISOLDE but will use the 800 MeV proton beam from the ISIS Facility at RAL at proton
a high power tantalum target, coupled to a modest separator. This test facility closely resembles
university nuclear physics community) is presently underway for the design and construction of
Laboratory (UK) (in collaboration with ISOLDE, the Daresbury Laboratory and the UK
high—power target. The Radioactive Ion Source Test (RIST) Project at the Rutherford Appleton
established. Hence, the next critical R&D step will be to develop the technology of a
target power dissipation, of mass separation, and to a large extent acceleration, are well
Europe and North America. The techniques for the production of radioactive beams at low
The production of intense accelerated radioactive beams is the focus of major R&D effort in
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values indicated in the literature, and can be enhanced by "grooving" the surface. The RIST OCR Output
Tests, to date, indicate high emissivity values can be obtained from tantalum, despite the low
sufficiently high emissivity in order to radiate the beam power of up to ~30 kW maximturi.
surface to a water cooled enclosure. The surface of the target container needs to have a
higher powers it must be cooled. The cooling will be achieved by thermal radiation from the
heating. Similarly the RIST target must be heated at low incident proton currents, but at
to the operating temperature of over 2000°C and, therefore, is supplemented by ohmic
The beam power (~600 W) generated in the target at ISOLDE is insufficient to heat the target
ISOLDE target in a number of ways.
technical reasons, the design of the RAL target is significantly different from that of the
similar as possible to the ISOLDE tantalum target for purposes of comparison. However, for
incident proton beam currents (i.e. 2 pA). It was intended to design the RIST target to be as
yields produced from the RIST target to those from a tantalum target at ISOLDE at the same
One of the comer-stones used to assess the success of the project will be the comparison of
new targets for both ISOLDE and RIST.
delay time distribution of various isotopes. This could be very important in the development of
In addition, the tests will enable the study of the influence of the different foil geometry on the
fluctuations.
emission of particles from surfaces by the proton beam, resulting in severe voltage
the ion source assembly, caused by ionization of the surrounding air and secondary
To examine the problems of a pulsed high current drain from the high voltage supply on
current on the target.
To show that the beams of these isotopes are increased in proportion to the proton beam
such as ISOLDE at CERN, at the same proton beam current on target.
To show that the radioactive ion currents are comparable to those of similar sources,
combine the target with a hot tungsten-surface ion-source.)
from ISIS, with proton currents up to 100 pA (mean). (It has since been decided to
To produce unstable nuclides from a tantalum target using the 800 MeV proton beam
facility, ISIS [6]. The aims of this project, as stated in the project proposal [7] are summarized:
target for use at 100 pA using the 800 MeV proton beam of the pulsed neutron scattering
This project, underway at the Rutherford Appelton Laboratory aims to develop a spallation
2. The Radioactive Ion Source Test Project (RIST}
dissipation devices (GANH., RAL) will bear the brunt of the necessary development work.
induced fission (eg Grenoble). Those projects that seek to develop high-intensity high-power
(e. g. GANIL, Catania), target spallation (eg ISOLDE, RAL, Oak-Ridge) and thermal neuuon
accelerating radioactive ion-beams. These fall broadly into the categories of beam spallation
a number of projects in the world at various stages of development, with the goal of
several recent major proposals [4] and in the proceedings of recent conferences [5]. There are
case for such a development has been well established, such as in the PRIMA [3] proposal, in
radioactive beams as a high priority to achieve physics goals into the next century. The physics
Rcccnt rcvicws by NuPECC [1,2] have put thc dcvclopmcnt of high intensity accclcratcd
1. Introduction
ISOLDE will be the responsibility of RAL. OCR Output
The construction and testing of the thermal operation of the target container prior to tests at
minimise any changes to the ISOLDE equipment.
like an ISOLDE target and heated in the same way. The ioniser and line will be "tangential" to
not be necessary to weld the foils to the target tube. The target will be wrapped in heat shields
contain tantalum foil discs, not foil rolls. Because of the low beam power on ISOLDE, it will
contained within a standard ISOLDE target vacuum chamber. However, the target tube will
surface ioniser, with the minimum of extemal geometrical differences so that it will be
The target will be constructed to replace a "standard" ISOLDE target container and tungsten
a) Construction
The proposed test of the RIST target at ISOLDE will be as follows:
on a well defined footing.
have a direct target comparison at the ISOLDE Booster, puts the results of the RIST project
important information pertinent to the design of future targets at ISOLDE. In addition, to
proton beam alone. This proposal will provide such a comparison and also could provide
may be an additional gain in the yields of such nuclei beyond that achieved by an increase in
release properties for this target, especially for the nuclei such as “Li. Consequently, there
early investigation. There is evidence that the proposed arrangement of foils may lead to faster
target foil geometry is significantly different from the normal ISOLDE design that it merits
between the yield performance of the RIST and ISOLDE target and ion source systems. The
lt is crucial for the RIST Project to make as direct and unambiguous a comparison as possible
3. Testing a RIST Target and Ion-Source at ISOLDE
system.
RIST Project. While this restricts the availability of species to be ionised it makes for a simple
value of 120 g/cm‘ for ISOLDE). Only a tungsten surface ioniser will be employed in the
thickness will be similar to the equivalent ISOLDE target ( ~l10 g/cm“ compared to a typical
and hence a roughly uniform temperature drop across the foil. Despite the aperture, the target
through the discs varies along its length to give constant beam power dissipation with length
the ISOLDE ioniser is arranged tangentially to the target. The diameter of the aperture
ioniser. The ioniser is located at the mid-point of the target and is radial to the axis, whereas
of the RIST target foils to allow the passage of the radioactive particles to the tungsten surface
that presently employed by ISOLDE from the PS-Booster. An aperture is made in the centre
to the size of the target container, (~2.5 cm outside diameter in the case of RIST), larger than
to the target container. To further decrease the power density, the ISIS beam will be focused
container nomral to the beam, with their outer edges making good thermal contact (welded)
foils will be in the form of 25 pm thick disks, separated by 25 pm and stacked along the target
transmitted to the surface with as little temperature drop as possible in the target. Hence, the
in the foils is not so important. In the RIST target design, Figure 1, the beam power must be
power comes mainly from the electrical current flowing in the target and thermal conduction
centre of the tube. This configuration is perfectly possible for ISOLDE since the heating
and filled with rolls of thin (~25 pm) foil strips about 2 cm wide, which are pushed down the
The usual ISOLDE tantalum target consists of a tantalum tube, 2 cm in diameter, 20 cm long
target will be heated by electron bombardment.
3 Use of the off-line separator for thermal and strength tests etc. OCR Output
2 Booster Beam Size increased to between 2 and 2.5 cm at the ISOLDE target.
l Target unit: Target Container jointly prepared by RAL and ISOLDE.
5. Summary of Requirements:
temperature can be achieved before installing the target on-line ( l week).
Measurements will be carried out on the off-line separator to ensure the proper working
(protons on target) following three shifts of stable beam exercises (no protons).
It is envisaged that three shifts of beam-time are needed to establish the target performance
information is not available).
Further comparisons will be made to yields in the ISOLDE yield book (but for which release
coincidence measurement will be possible to provide firm identification in certain cases.
tape station in the same spirit as the ISOLDE target tests. Additionally, gamrna-ray
run ir1 November 1992, a similar set of products will be measured as then, using the ISOLDE
the target. Since the information gained will be compared to the test of tantalum target #004,
a number of isotopes with a range of half-lives and chemical properties in order to characterise
The tests envisaged are fairly straight forward and involve measuring the release properties of
4. Beam Time Requirements
proton currents.
having a target design that is known to work and gives comparable yields to ISOLDE at low
The motivation for making this request to the ISOLDE Committee lies in the criticality of
Different ion source geometry (radial (at ISIS) versus tangential line and ion—source).
different. Cold spots can cause condensation of some of the radioactive products.
Different heating arrangements (at ISIS). The temperature distribution could be
change the temperature distribution within the target.
The larger beam diameter. It is not clear what effect this might have, although it can
that the geometry of the discs will be beneficial to the short-lived isotopes, e.g. "Li.
The foil stack - using discs compared to rolls of foil. There is some theoretical evidence
tantalum target. Any differences could be due to the following effects:
possible to compare the performance of the RIST target directly to the relevant ISOLDE
By examining the yield performance of the target to produce a range of isotopes it will be
c) Test
2 and 2.5 cm diameter.
The diamctcr of thc proton beam on the ISOLDE target will need to be increased to between
b) Proton Beam
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